Investigation of peptide biomarker stability in plasma samples using time-course MS analysis.
Peptide biomarkers in plasma or serum are subject to proteolytic degradation caused by intrinsic peptidase activities, resulting in a potential barrier in translating a discovered biomarker into clinical application. This chapter describes a method using time-course MALDI-TOF MS analysis to investigate the stability of a plasma peptide biomarker under a variety of preanalytical situations. A synthesized peptide with the same primary sequence as a potential endogenous biomarker is spiked into a blood sample, and the sample is incubated over time at r.t. (25 ± 1°C) or other preanalytical situations. At a specific period of incubation time, the sample is quenched with the addition of acid with or without an internal control peptide. The spiked peptides in the sample are extracted with one of three procedures for highly soluble, moderately soluble, or essentially insoluble peptides. The peptide samples are then analyzed using MALDI-TOF MS. The abundance changes of the peptide biomarker are monitored by time-course changes of the mass spectra. These changes over-time are measured and fitted to a first-order degradation reaction so that stability of the peptide biomarker (half-life) can be calculated. Kinetics analysis of both parent and shorter (daughter) peptides are also possible by fitting to a sequential multiple-step reaction (SMSR) model. This optimized method facilitates evaluation of biomarker stability, and helps to define sample handling and analytical processing steps that contribute to instability of measured peptide biomarker(s).